Possible molecular mechanism of promotion of repair of acute Achilles tendon rupture by low intensity-pulsed ultrasound treatment in a rat model.
This study investigated the effect of Low Intensity-pulsed Ultrasound (LIPUS) on the repair process of ruptured Achilles tendon using a rat model and also examined the regulation of a biological molecule that may contribute to this in vivo and in vitro. To investigate the effect of LIPUS and its biological mechanism of promoting Achilles tendon repair after acute injury, ninety-eight male Sprague-Dawley (SD) rats (mean body weight, 258 +/- 9.8 g) aged 12 weeks were used in this study. To create the model, the Achilles tendon attachment site and musculotendinous junction were ruptured under direct vision. The leg on one side was exposed to LIPUS (frequency at 1.5 MHz, the repetition cycle at 1.0 kHz, the burst width at 200 msec and the power output at 45 mW/cm2), for 20 minutes daily with a 0.7 mm diameter probe. Low Intensity-pulsed Ultrasound treatment accelerated the repair of the Achilles tendon compared to the untreated group, judged by electron microscopy. Both cyclo-oxygenase (COX)-2* and EP4* expressions were over-expressed in the LIPUS treated group in the inflammatory period, and TGFbeta1* expression was markedly induced in LIPUS treated groups followed by collagen I* and II* expression in the repair and reconstitution process. These findings suggest that LIPUS is potentially able to accelerate the repair of acute ruptured Achilles tendon in several ways: by exaggerating inflammation by inducing COX-2 and EP4 and reconstituting tissue by inducing TGFbeta1 followed by collagen I and III. (*: p < 0.05, **: 0.001).